Spontaneous histopathologic lesions were examined in 276 young beagle dogs (8 to 15 months old) used in toxicity studies. Mononuclear cell infiltration in the liver was observed with the highest incidence (more than 95%). Calcium deposition in the kidney, mononuclear cell infiltration in the salivary glands, pigmentation in the spleen, and cortical atrophy in the thymus were seen with relatively high incidences (more than 30%). The incidence of mononuclear cell infiltration in the gallbladder, vacuolization of the tubular epithelium in the kidney, and vacuolization of the zona glomerulosa cell in the adrenal gland showed differences between the sexes. No abnormalities were seen in the spinal cord, sternum, and femur. Although most lesions observed are considered to be age-related, several were considered to be due to congenital anomalies observed in some organs.
Spontaneous histopathologic lesions were examined in 276 young beagle dogs (8 to 15 months old) used in toxicity studies. Mononuclear cell infiltration in the liver was observed with the highest incidence (more than 95%). Calcium deposition in the kidney, mononuclear cell infiltration in the salivary glands, pigmentation in the spleen, and cortical atrophy in the thymus were seen with relatively high incidences (more than 30%). The incidence of mononuclear cell infiltration in the gallbladder, vacuolization of the tubular epithelium in the kidney, and vacuolization of the zona glomerulosa cell in the adrenal gland showed differences between the sexes. No abnormalities were seen in the spinal cord, sternum, and femur. Although most lesions observed are considered to be age-related, several were considered to be due to congenital anomalies observed in some organs.
The importance of beagle dogs as experimental animals in toxicologic and medical studies is well established. Background information on this breed has been extensively accumulated [1, 5, 10, 13, 14] . Although the recognition of subclinical spontaneous lesions in dogs used in drug-safety evaluation studies and the differentiation of these lesions from drug-induced alterations are very important, only a few histopathologic surveys of spontaneous lesions in beagle dogs are found in the literature [7, 8, 11, 12, 15] , but control data may take many forms and include variables such as the source and age of animals and diet.
In this report, the histopathology of spontaneous subclinical lesions found in young beagle dogs (8 to 15 months old) used in drugsafety evaluation studies is described. After the animals arrived at our laboratory, they were quarantined and acclimatized to the environmental conditions for at least one month before they were used in the studies. During this period, all animals were considered to be normal on the basis of body weight, heart rate, body temperature, ophthalmoscopy, hematology, blood chemistry, examination for Brucella canis in the serum, examination for salmonellosis and the eggs of parasites in the feces, and the absence of clinical signs of disease. Each animal was fed daily a mixture of 260g of a pellet diet (CD-5, CLEA Japan, Inc. ), 100g of a canned meat (Kal Kan (R), Kal Kan Foods Co., U. S. A.), and 360g of warm tap water in the afternoon. They were allowed free access to tap water. Table 1 shows the common lesions that were observed in several organs. Mononuclear cell infiltration was the most common lesion observed in 21 organs (Fig. 1, 2) ; the incidence in each organ was relatively high (Table 2) , but the severity was minimal to mild. In the salivary glands, most of the mononuclear cell infiltration observed was in the sublingual gland. The cells which infiltrated the sublingual gland had abundant basophilic cytoplasm, a wheel-like nucleus, and resembled plasma cells (Fig. 3, 4) . In the gallbladder, the incidence of mononuclear cell infiltration in males (20.8%) was significantly higher than that in females (Fig. 5) . Inflammation of the mesenteric lymphonode was observed in one female. lung/bronchus (4.9% of the males, 2.3% of the females), kidney (0.7% of the males, 0.8% of the females), liver (0.7% of the males), pancreas (0.7% of the males), thymus (0.7% of the males), and mammary gland (0.8% of the females). Arteritis was observed in 5 organs heart (3.5% of the males, 3.8% of the females, Fig. 6 ), gallbladder (0.7% of the males, 0.8% of the females), spleen (0.8% of the females), testis (0.7%), and vagina (0.8%). Table 5 shows the lesions, other than the above five types, that occurred in more than 5 % of the animals.
In the liver, necrosis of the hepatocytes was observed in 6.3 % of the males and 5.3 % of the females. Although this lesion included two different types of necrosis, the single cell type and the focal type, the latter was rare.
In the kidney, calcium deposition in the papilla was observed with the highest incidence (Fig. 7) . There was a significant difference in the incidence of vacuolization of the tubular epithelium between the sexes (Fig. 8) : 13.2% of the males, and 34.8% of the females (P< 0.01). The majority of these vacuoles were considered to be fat in the epithelium of the proximal tubules. Fatty deposition in the glomerulus was observed in 4.9 % of the males and 3.0% of the females (Fig. 9 ), but there was no relationship between the incidence of fatty deposition in the glomerulus and vacuolization of the tubular epithelium. Dilatation of tubules with hyaline cast and basophilic tubular epithelium were each observed with a relatively high incidence.
In the spleen, basophilic degeneration of the trabecula was observed in 9.0% of the males and 11.4% of the females (Fig. 10) . This lesion was usually concurrent with fresh hemorrhage, hemosiderin pigments that were phagocytized by macrophages, and an increase in reticulum, collagen, and elastic fibers ; such lesions are called siderofibrotic nodules [7, 15] .
In the other organs, cortical atrophy in the thymus, cyst formation in the anterior lobe of the pituitary (Fig. 11) , proliferation of interfollicular cells in the thyroid, cyst formation in the parathyroid (Fig. 12) , vacuolization of the zona glomerulosa cell in the adrenal, and fatty deposition in the bone marrow were each observed with a relatively high incidence. The incidene of vacuolization of the zona glomerulosa cell in the adrenal showed a significant difference between sexes( P <0.05).
In the lung, parasitic nodules were observed in 0.7% of the males and 2.3% of the females. There were no parasitic lesions in other organs.
Small cysts lined by ciliated epithelial cells were observed in the cerebrum of one female (Fig. 13, 14) . These cysts, located near the third ventricle, contained eosinophilic material in the lumen. The cells in the epithelium of this cyst were similar to ependymal cells or those in the epithelium of cysts observed in the thymus (Fig. 15, 16 ).
Discussion
In this study, various types of histopathologic lesions were observed in 30 organs. The spectrum of the lesions was similar to that previously reported in our laboratory [11] .
In the liver, mononuclear cell infiltration, which has been described as granuloma [81, microgranuloma [15] , or granulomatous aggregation of mononuclear cells [12] , was observed with a high incidence. Yasuba et al. reported a high incidence of microgranuloma in the liver [15] ; however Oghiso et al. reported that granulomatous aggregation of mononuclear cells in the liver was observed in only 7.4% of young (less than one year) beagle dogs and in 40% of aged (more than 5 years) dogs [121. These differences in the incidence of this lesion may be related to differences in the colonies of the dogs or to differences in the diagnostic criteria used in each laboratory.
In the sublingual gland, mononuclear cell infiltration was observed with a high incidence. Cells which infiltrated the sublingual gland were identified as plasma cells according to their morphologic features.
Although there are few reports concerning cell infiltration in the sublingual gland [2] , and the reason these cells infiltrate into only the sublingual gland and not the other salivary gland is not known, the infiltration may be related to the secretory immune system.
In the kidney, calcium deposition, which is also called calcification [12] or mineralization [6] , was observed in the collecting tubules of the papilla. In a certain strain of rats, it is considered that the occurrence of calcification, which commences at the cortico-medullary junction, may depend on estrogen as there is a sex-related predisposition in the incidence [4, 6] . Although Nonoyama et al. indicated a difference in the incidence of calcium deposition between the sexes [11] , there was no such difference in this study. The incidence of vacuolization of the tubular epithelium was significantly higher in females. This agrees with the findings of previous reports, and it is believed that hormonal factors may play an important role [11, 15] [3, 16 ] . Therefore, these lesions are considered to be congenital anomalies, although Yasuba et al. reported that the incidence of cysts in the thymus in older dogs was higher than that in younger dogs [15] .
Small cysts are observed with a relatively high incidence in the pituitary, and were also observed in the brain of one female. The epithelial cells of these cysts were similar to those of cysts observed in the thymus and parathyroid gland. Cysts in the pituitary are considered to develop from remnants of the distal craniopharyngeal duct [3] . Although the origin of the pituitary and brain is ectoderm, different from the thymus and parathyroid gland, the cysts in these organs are also considered to be congenital anomalies. 
